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A Study on the Taro Extension of UF and
PF Resin Bonding Plywoods'
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ABSTRACT

This study was carried out to examine the possibility to replace imported wheat flour with taro. Taro and
wheat flour were used for the extenders after oven drying (100+3°C)and pulverized into 80-100mesh minute
powder by laboratory Willey mill. Urea- and phenol-formaldehyde resin adhesives were used for plywood
manufacture, and the extending materials mixed with the extension at the ratio of 10, 20, 30, and 50% to each
resin solution. The results obtained at this study were summarized as follows; 1) In dry and wet shear strength
of urea-formaldehyde resin adhesive, taro showed very excellent bonding strength compared with wheat flour
in all extending ratio. Therefore taro showed the possibility that be usable to taro in place of wheat flour.
2) In dry and wet shear strength of phenol-formaldehyde resin adhesive, in general, wheat flour showed
higher bonding strength than taro. But in dry shear strength, taro showed higher shear strength than ;.vheat
flour in 30 and 50% extension.
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Table 1. Extending methods of urea- and phenol-
formaldehyde resin adhesives.

Extending ratio(%) 10 20 30 50
Constituents
Urea- Adhesive 100 100 100 100
formaldehyde gytender 10 20 30 50
resin
adhesive Water 10 20 30 50
Hardener* 10 10 10 10
P henol- Adhesive 100 100 100 100
formaldehyde  Eytender 10 20 30 50
resin i
adhlesive Water 1020 30 50

Hardener** 5 5 5 5

* NH,Cl 10% solution
** 1,50, 10% solution
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Table 2. Composition table of various extending materials* (per 100g)
Thermal Mois- Pro- Carbohydrate
Discription value ture tein Lipid Gluc- Fiber Ash Ca P Fe Others
(kea) (&) (8 (g ide(g) (8) (8) (mg) (mg) (mg) (mg)
Wheat 350 118 120 29 690 25 1.8 71 390 3.2 545
Wheat flour 354 111 1.2 14 742 03 0.9 46 220 1.6 0.35
Corn, dried 364 103 121 40 698 27 1.1 7 250 130 3.86
Potato 72 81.2 24 05 144 05 0.9 5 42 0.6 091
Sweet potato 134 64.6 1.1 03 317 06 0.6 28 29 0.8 20.18
Taro 79 79.6 22 03 169 10 1.0 26 - 0.5 0.82
* Data from Food Composition Table. 2nd revised edition, ORD & RNI
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Fig. 1. Dry and wet shear strength of extending
urea— fromaldehyde resin adhesive bon-
ding plywoods.

Table 3. ANOVA of dry shear strength of UF resin
bonding plywoods

Source D.F. S.S. M S. F.
Total 79 137870.000
Main plot 19 55033.000 2896.474
Block 9 9024.000  1002.667
Extender 1 20530.000 29530.000 16.128**
Error(1) 9 16479.000  1831.000
Extending 3 6749000 764900 0534
Extender x
extending 3 7903.000 2634333  2.806
ratio
Error(2) 54 68185.000  1262.685

** gignificance at 1% level
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Table 4. ANOVA of wet shear strength of UF resin
bonding plywoods

Source D.F. S.S. M.S. F.
Total 79 273400.250
Main plot 19 70983000 3735547
Block 9 31501000 3500.111
Extender 1 11448250 11448250 3675
Error(1) 9 28033750 3114.861
Extending ratio 3 38443750 3844.375 1.282
Extender x
extending ratio 3 2099.750 699917 0.233
Error 2} 54 161873.750  2997.662
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Table 5. ANOVA of dry shear strength of PF
resin bonding plywoods

Source D.F. §S.S. M.S. F.
Total 79 118988.000
Main plot 19 24094.000 1268.105
Block 9  9987.000 1109.667
Extender 1 2269.000 2269.000 1.725
Error (1) 9 11838.000 1315333
Extending ratio 3 1235000 123500 0.080
Extender x .
extending ratio 3 10026.000 3342000 2.158
Error (2) 54 83633.000 1548.759
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Fig. 2. Dry and wet shear strength of extending
phenol — formaldehyde resin adhesive bon-
ding plywoods.
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Table 6. ANOVA of wet shear strength of PF
resin bonding plywoods

Source D.F. 8.S. M.S. F.

“Total 79 587974.000

Main plot 19 127041.000 6686.368

Block 9 10465000 2162778
Extender 1 91328000 91328.000 50.588%*
Error (1) 9 16248000 1805333
Extending ratio 3 260633000 26063301 11.354%*
E;‘t‘::ﬁ;rgxraﬁo 3 76344.000 25448.000 11.086%*
Error(2) 54 123956.000 2295.481

** gignificance at 1% level
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